Patterns of pulsatile luteinizing hormone and follicle-stimulating hormone secretion in prepubertal (midchildhood) boys and girls and patients with idiopathic hypogonadotropic hypogonadism (Kallmann's syndrome): a study using an ultrasensitive time-resolved immunofluorometric assay.
To study the ontogeny of spontaneous pulsatile LH and FSH secretion before the onset of puberty, plasma LH and FSH were measured by an ultrasensitive time-resolved immunoflurometric assay in 16 boys and 6 girls, aged 6.5 +/- 0.2 yr (+/- SEM; range, 4.4-8.0) with short stature. Eight male patients with idiopathic hypogonadotropic hypogonadism (Kallmann's syndrome), aged 24.1 +/- 3.4 yr, were also investigated. Blood samples were withdrawn at 10- to 20-min intervals for 12 h from 2000-0800 h. Pituitary responsiveness was assessed by a standard iv LHRH challenge test. LH and/or FSH pulses were detectable in all but two prepubertal subjects. In boys, low amplitude LH (0.16 +/- 0.06 U/L) and FSH (0.19 +/- 0.03 U/L) pulses were detectable at mean frequencies of 2.19 +/- 0.37 and 2.13 +/- 0.46 pulses/12 h, respectively. In girls, low amplitude LH (0.29 +/- 0.18 U/L) pulses, but higher (P less than 0.05 compared to boys) amplitude FSH (1.62 +/- 1.05 U/L) pulses were observed at frequencies of 1.71 +/- 0.56 and 1.67 +/- 0.53 pulses/12 h, respectively. Mean FSH in prepubertal girls (1.95 +/- 0.88 U/L) was significantly (P less than 0.05) higher than that in boys (0.46 +/- 0.07 U/L), but mean LH was not different at 0.17 +/- 0.07 and 0.10 +/- 0.03 U/L, respectively. Patients with Kallmann's syndrome had mean LH and FSH levels indistinguishable from those of prepubertal boys. Nocturnal augmentation of pulsatile LH or FSH secretion was observed in 74% of children (71% in girls and 75% in boys), but in none of the eight patients with Kallmann's syndrome. A close temporal association was observed between sleep onset and the appearance of nocturnal pulsatile gonadotropin secretion. The FSH response to exogenous LHRH in prepubertal girls was significantly greater than that in patients with Kallmann's syndrome and prepubertal boys, but LH responses were not different. Our results show that pulsatile LH and FSH secretion occurs in the majority of boys and girls in midchildhood, with a robust association with nocturnal sleep onset. Between the ages of 4-8 yr, these low amplitude and low frequency pulses are unable to activate gonadal function. The regulation of FSH secretion in prepubertal girls appears to be different from that in prepubertal boys.(ABSTRACT TRUNCATED AT 400 WORDS)